Introduction. This study was done in order to evaluate the effect of serum levels of total cholesterol, triglycerides, low-density lipoprotein-cholesterol and high-density lipoprotein-cholesterol on 10-year coronary heart disease risk distribution change. Material and Methods. This study included 110 subjects of both genders (71 female and 39 male), aged 29 to 73, treated at the Outpatient Department of Atherosclerosis Prevention, Centre for Laboratory Medicine, Clinical Centre Vojvodina. The 10-year coronary heart disease risk was estimated on first examination and after one-year treatment by means of Framingham, PROCAM and SCORE coronary risk scores and their modifications (Framingham Adult Treatment Panel III, Framingham Weibul, PRO-CAM NS and PROCAM Cox Hazards). Age, gender, systolic and diastolic blood pressure, smoking, positive family history and left ventricular hypertrophy are risk factors involved in the estimation of coronary heart disease besides lipid parameters. Results. There were no significant differences in nutritional status, smoking habits, systolic and diastolic pressure, and no development of diabetes mellitus or cardiovascular incidents during oneyear follow. However, a significant reduction in cholesterol level (p<0.001), triglycerides (p<0.001), low-density lipoprotein cholesterol (p<0.001) and an increase in high-density lipoprotein cholesterol (p<0.02) was present although therapeutic target values were not achieved. In addition, a significant increase was observed in the category of low 10-year coronary heart disease risk 
Introduction
Cardiovascular diseases (CVD), especially coronary heart disease (CHD) take a very high place among the leading causes of mortality worldwide and particularly in Eastern European countries. The standard mortality rate from cardiovascular diseases was 473.52 per 100.000 inhabitants in Serbia in 2011, thus Serbia is among those countries with high risk factors for CVD with fatal outcome in comparison with the average mortality rate in European Union countries of 212.85 per 100.000 inhabitants [1] .
Lipids are among major independent risk factors for development of CHD and still have the central place in the majority of coronary risk scores for 10-year coronary heart disease estimation [2] [3] [4] [5] [6] .
Lipids are important structural and bioregulatory components of human cell and plasmatic lipoprotein as their transportation circulatory forms. The low-density lipoprotein (LDL) fraction has the greatest atherogenic potential because its contribution to cholesterol accumulation in subendothelial layer of arterial blood vessels is dominant in comparison with other lipoproteins [3, 6] . On the contrary, high-density lipoprotein (HDL) has an antiatherogenic role in reducing cholesterol accumulation in the arterial wall [3] and the potential cardioprotective mechanism can be attributed to its antioxidative, antiinflammatory and antithrombotic activity [6] [7] [8] [9] . Numerous studies have shown that triglycerides also have a significant role in atherogenesis and thrombogenesis independently from LDL and HDL levels through the potential of trygliceride-rich-lipoproteins within the reactions of reverse cholesterol transport and through the small, dense LDL (sdLDL) particle formation [6, 10, 11] .
The correlation between the rate of atherosclerosis and lipid levels was confirmed in several, large, prospective, epidemiological studies such as Framingham study [12] , PROCAM-Munster Heart Study [5, 13] and SCORE study [4] . Other non-lipid parameters like age, smoking, hypertension, diabetes mellitus and positive family history for myocardial infarction in first line relatives before 60 years of age were also included in the estimation [4, 5, 12, 13] . Coronary risk scores have been designed as final results of data processing from these studies in order to identify asymptomatic persons at high risk for CHD development [14] , and they include certain individual factors whose estimation provides a certain number of scores serving as a basis for expressing 10-year CHD risk in percents in a special table [4, 5, 12, 13] . Another way is to find the field for every single subject which would be closest to his/her age group, level of total cholesterol and systolic blood pressure and which already bears the number representing the percent of 10-year risk [15] .
Framingham risk score (FRS) was designed in 1991 and risk factors incorporated in the estimation of risk were age, serum levels of total cholesterol, HDL cholesterol, systolic and diastolic blood pressure, presence of diabetes mellitus and smoking [12, 16] . In 2001, the National Cholesterol Education Program (NCEP) accepted and modified FRS for the guidebook "Adult Treatment Panel III (ATP III)" by changing its age intervals and excluding dyastolic blood pressure (Framingham ATP III risk score). There is a model suitable for use on computer and it is called Framigham Weibul, which assess the presence of the left ventricular hypertrophy, thus being different from other risk score systems [3, 17, 18] .
PROCAM risk score scheme includes eight independent risk factors: age, LDL-cholesterol, HDLcholesterol, triglycerides, systolic blood pressure, smoking, diabetes mellitus and positive family history for myocardial infarction in first line relatives before 60 years of age. This risk score refers only to men. The risk for females in menopause equals the risk for males divided by number four [5, 13, 18] . PROCAM NS modification has resulted from the data obtained from the Multinational MONItoring of trends and determinants in CArdiovascular disease (MONICA) project for the city of Novi Sad, which calculates the 10-year risk by multiplying the total sum of individual scores with the conversion factor 1.37 for men and 1.24 for women [18] . PRO-CAM Cox proportional hazards model is the modification adjusted for the computer use [18] .
Risk factors included in the estimation of 10-year CHD risk according to SCORE risk scheme are gender, age, smoking, systolic blood pressure and total cholesterol. There are separate schemes for high-and low-risk regions for CHD as well as for males and females [15] .
While the limit for high 10-years CHD risk is set at >20%, medium 10-20%, and low <10% in the majority of score systems, in the SCORE risk system it is >5%, 1-5%, <5%, respectively [4, 15, 19, 20] .
Since lipids are in the central place of all coronary risk scores and their levels have a significant influence on a person's position in different risk categories, our investigation was carried out to evaluate the effect of changing lipid level on the distribution of 10-year CHD risk. The estimation was made basally and after one-year treatment by means of seven different risk score systems. These kinds of studies are very rare [21] , practically non-existent in our region.
Material and Methods
This prospective, one-year study included 110 subjects of both genders (71 female and 39 male), The patients underwent measurements of body mass (kg), body height (cm) and arterial blood pressure (mmHg).
Blood pressure was measured by Riva-Rocci manometer in sitting position after 10-15 minutes rest [22] .
Body height was measured by the Martin anthropometer with 0.1 cm precision, the subjects being barefoot, in standing position, their heels together and toes open, with the position of the head such as to make the Frankfurt plane (tragus line that connects the outer ears and ear angle) horizontal [22] .
Body mass was measured by decimal scales with mobile weights and precision of 0.1 kg. The subjects were dressed, but 1 kg in summer and 1.5 kg in winter was subtracted on the account of their clothes [22] .
Body waist circumference was measured in the middle between the lowest point of rib angle and the uppermost border of the iliac crest by the centimeter tape, with precision of 0.1 cm, the subjects being in standing position [22] .
Body mass index (BMI) was calculated from the anthropometric parameters and the nutritional status was assessed according to the criteria of the World Health Organization (WHO) as well as national guideline for obesity [23, 24] .
In addition, the assessment was also made in relation to the presence of coronary heart disease electrocardiogram (ECG), diabetes mellitus (fasting glucose and glycated hemoglobin A 1c -HbA 1c ) and lipid metabolism disorder (lipid parameters). Coronary heart disease was clinically evaluated and proved by the cardiologist (positive family history of cardiovascular events and/or angina pectoris and/or abnormal coronary angiogram).
The data were analyzed on first examination and after one-year treatment. The risk factors included in the estimation were age, gender, lipid parameters, blood pressure, positive family history, smoking, presence of diabetes mellitus and left ventricular hypertrophy. Each subject had their 10-year CHD risk calculated by applying seven different coronary risk score systems.
Within Framingham risk score, the estimation was done by means of the original, modified according to ATP III, and computer interactive Weibul model. PROCAM risk score system was used as a classical schematic model, a model adapted for computer called Cox proportional hazards model, and PROCAM NS. Ten-year CHD risk was estimated according to SCORE risk score system by means of the schemes for European regions at high risk.
Microsoft Excel 2003 was used to process the statistical data. The applied statistical functions included the arithmetic mean, standard deviation, percentage difference and Student T-test [25] .
Results
The study sample consisted of 110 participants, of whom 39 (35.5%) were males and 71 (64.5%) were females, without clinical manifestations of atherosclerotic disease. Their average age was 54.5±10.1 years, BMI was 26.7±3.3 kg/m 2 and body waist was 87.5±11.8 cm. The average values of systolic and diastolic pressure were 131.1±15.4 and 82.3±9.1 mmHg, respectively and fasting glucose was 5.3 ± 0.7 mmol/l. Of the total number of participants, 18.2% were smokers and 43% of them had positive family history ( Table 1) .
Regarding the gender, women were significantly more present (p<0.001) and they were older (p<0.02) than men.
As for BMI, all subjects were overweight. There were no significant changes after one-year treatment.
The average values of systolic and diastolic blood pressures in males were 128.3±11.0 and 81.7±7.8 mmHg and in females 132.7±17.3 and 82.6±9.7 mmHg, respectively. The levels of fasting glucose were 5.4 ± 0.7 mmol/l and 5.3 ± 0.7 mmol/l in males and females, respectively. After one-year treatment, there were no significant differences in the levels of systolic and diastolic blood pressures and in fasting glucose levels, either in the whole study sample or in male and female subgroups. There were significantly fewer male smokers than female smokers (15% vs. 20%, p<0.02), with no significant reduction in the number of smokers after one-year treatment.
Positive family history for myocardial infarction in first line relatives was present in 31% of males and 49% of females.
Graphs 1 and 2 show the tested lipid parameters on first examination and after one-year treatment of lipid disorder. On first examination, the levels were as follows: total cholesterol -7.29±1.41 mmol/l, triglycerides -2.28±1.05 mmol/l, LDL-cholesterol -5.07±1.33 mmol/l and HDL-cholesterol -1.23±0.37 mmol/l. After one-year treatment, the levels were: total cholesterol -5.74±1.12 mmol/l, triglycerides -1.48±0.73 mmol/l, LDL-cholesterol -3.70 ± 1.10 mmol/l and HDL-cholesterol -1.35±0.37 mmol/l. Except HDL-cholesterol, which showed a significant increase after one-year treatment (p<0.02), a significant decrease in concentration of all other tested lipid parameters was recorded (p<0.001).
On first examination, the levels in males were: total cholesterol -7.05±1.41 mmol/l, triglycerides -2.30±1.03 mmol, LDL-cholesterol -4.93±1.37 mmol/l and HDL-cholesterol -1.08±0.24 mmol/l and in females they were: total cholesterol -7.43±1.40 mmol/l, triglycerides -2.25±1.07 mmol, LDL-cholesterol -5.15±1.31 mmol/l and HDL-cholesterol -1.31±0.39 mmol/l. After one-year treatment, the levels in males were: total cholesterol -5.62±1. All tested lipid parameters, except HDL-cholesterol, were significantly reduced after one-year treatment (p<0.001). The levels of HDL-holesterol rose in males (p<0.05) while in females there were no significant changes. The levels of HDL-cholesterol were higher in females on first examination.
The application of seven different risk score systems for the estimation of 10-year coronary risk in the whole study sample on first examination showed that the percentage of subjects at low risk varied from 14.5% according to Framigham Weibul to 78.2% according to PROCAM; and after one-year treatment it was 39.1% to 88.2% according to PROCAM and Framingham Weibul, respectively. There was a significant increase in the number of subjects at low risk after one-year treatment according to all tested risk score systems ( Table 2) .
In Table 2) .
On first examination, the percentage of persons at high risk in the whole study sample varied from 8.2% according to PROCAM to 40.0% ac- Table 2) . The percentage of male subjects having low risk was from 17.9% according to Framingham Weibul to 38.4% according to PROCAM, and after one-year treatment, it was from 41.0% to 66.6% according to PROCAM and Framingham Weibul, respectively. After one-year treatment, there was a significant rise in the number of male subjects with low risk according to all risk score systems, except SCORE ( Table 3) .
In the intermediate-risk category, the reduction was not significant, while in the high-risk category, a significant reduction was present only according to all PROCAM risk score systems ( Table 3) .
The application of score systems for estimating 10-year coronary risk showed that the low risk category in the female subgroup of the study sample varied from 12.7% according to Framingham Weibul up to 100% according to PROCAM, while after one-year treatment, it was from 38.0% to 100%. Significant differences were not present only when PROCAM, PROCAM NS and SCORE were applied ( Table 4) .
In the intermediate risk category, the significant differences were present only when Framingham ATP III and PROCAM Cox Hazards were applied, while in the high risk category, they were recorded when Framingham, Framigham Weibul model and SCORE were applied as well ( Table 4) .
Discussion
Numerous epidemiological studies have shown that lipids are the most important risk factor and the obligatory parameter of all 10-year coronary risk score systems, which have been or should be included in routine clinical work. Numerous interventional studies have also suggested that the correction of lipid level leads to absolute or relative coronary heart risk reduction. However, until the year of 2009 and the IMPROVE-dyslipidemia study conducted by Hatzitolios et al. [21] , there were no literature data about the significance of lipid level reduction on the distribution of 10-year CHD risk estimated by means of coronary risk score systems.
The Guideline for Diagnosis and Treatment of Lipid Disorders issued in 2011 recommended the application of SCORE system in our country [26] . However, since none of these score systems is ideal in prediction, the decision was to apply two other mostly used coronary risk scores Framingham (original, modified according to ATP III and computer Weibul model) and PROCAM (original, modified according to MONICA and computer Cox Hazards model) besides SCORE in our research. No literature data are available on such a global estimation of risk score systems. In the IMPROVE-dyslipidemia study [21] , Framingham and PROCAM risk scores were applied for the estimation; while in Co-Laus study [27] , the original Framigham scores and the one recalibrated for Swiss population were used. Similar studies used Framingham and SCORE [28] , only Framingham [29] or just PROCAM [30] risk score schemes in our population. Unlike our research, which included subjects with dyslipidemia, other studies performed on our population included randomly selected participants from the general population and the effect of lipid level correction was not estimated.
Our study sample consisted of 110 subjects, 39 males and 71 females, aged 29 to 73 years, the women being older than men as in the IMPROVE-dyslipidemia [21] and Co-Laus study [27] . Positive family history of myocardial infarction in the first generation before 60 years of age, incorporated as a risk factor in PROCAM risk score, was positive in 45% of subjects in the IMPROVE-dyslipidemia study [22] and in 43% of our study sample. The percentage of smokers in our study sample was 18.2%, that being significantly lower than in the IMPROVE-dyslipidemia study (45%), and unlike Co-Laus study, the number of female smokers was higher than of the male smokers [21, 27] .
At the beginning of our research, the serum lipid levels of total cholesterol, triglycerides and LDL-cholesterol were higher than in the previously mentioned studies [27] [28] [29] [30] [31] , except in the IM-PROVE-dyslipidemia study because this study was done on dyslipidemic patients and the effect of lipid level correction was estimated after sixmonth treatment [21] . After one-year treatment, a significant correction of all examined lipid parameters was found in our patients, so the total cholesterol was 5.74 mmol/l, triglycerides -1.48 mmol/l, LDL-cholesterol -3.70 mmol/l, while the level of protective HDL-cholesterol rose to 1.35 mmol/l. In the IMPROVE-dyslipidemia study the lipid parameters were also significantly corrected after six-month treatment [21] .
It can be noticed that at the beginning of our research there were great percentage differences in risk category distribution for 10-year CHD risk calculated by means of seven different CHD risk score systems. Our results suggest that Framingham Weibul model has the most severe classification criteria in female participants. According to it, 45.1% of female subjects are at high risk for CHD, while that percentage is 0-15.5% according to other examined CHD risk score systems. In men, however, SCORE and PROCAM Cox Hazards have the most severe criterion, the percentage distribution of high risk individuals being 38.6% and 38.5%, respectively. It can also be concluded that PROCAM has the mildest criteria in both males and females. The distribution of low CHD risk in males was 38.4% and in females almost 100%, so PROCAM in females is practically useless since it underestimates the risk for CHD due to a very rough approxima-tion [17] . In Co-Laus study [27] , the IMPROVE-dyslipidemia study [21] as well as in the study conducted by Jovičić et el. [28] , the percentage of low risk individuals estimated by means of the applied coronary risk score systmes was significantly higher than in our research.
Although target therapeutic values were not reached [26] after one-year treatment of dyslipidemia, a significant reduction in 10-year CHD risk was achieved according to all score systems applied in the research. Namely, a statistically significant increase in the number of participants at low risk was observed, as well as the decrease in the number of participants having intermediate and high risk. A significant increase in the low risk category was present in the whole study sample and in men according to all score systems, which were applied; whereas, in women it was present in all three Framingham risk scores as well as in PROCAM Cox Hazards. A statistically significant reduction in the high CHD risk category was recorded by all CHD risk score systems in the whole study sample; whereas in men it was recorded by all three PRO-CAM risk scores and in women by Framingham, Framingham Weibul and SCORE.
Bearing in mind that all CHD risk scores include one or two lipid parameters in their algorithm, these data are in accordance with the correction of tested parameters of lipid status after one-year treatment of our patients. It is similar to the IMPROVE-dyslipidemia study, where the total risk reduction was 63% according to Framingham and 45% according to PROCAM risk score [21] .
Conclusion
The results of this investigation show that the reduction of total cholesterol, triglycerides, lowdensity lipoprotein-cholesterol and the increase in levels of high-density lipoprotein-cholesterol have a significant influence on total 10-year coronary heart disease risk reduction. This shows that the application of coronary risk score systems in everyday routine clinical practice would be useful not only for the identification of asymptomatic persons at high risk of developing coronary heart disease and the selection of initial therapy in their treatment but also during the course of treatment, periodically as a confirmation of a positive therapeutic effect. The application of coronary risk score systems could also have a motivational role for patients. It is necessary to correct not only lipids but also other risk factors that can be changed.
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